In the present review a discussion of simulation of IR spectral studies of some organic compound is presented. This review contains 80 references.
Introduction
Infrared spectroscopy (IR spectroscopy) is the branch of spectroscopy that deals with the infrared region of the electromagnetic spectrum, that is light with a longer wavelength and lower frequency than visible light. It covers a range of techniques, mostly based on absorption spectroscopy. As with all spectroscopic techniques, it can be used to identify and study chemicals. A common laboratory instrument that uses this technique is a Fourier transform infrared (FTIR) spectrometer.
The infrared portion of the electromagnetic spectrum is usually divided into three regions; the near-, mid-and far-infrared, named for their relation to the visible spectrum. The higher-energy near-IR, approximately 14000-4000 cm −1 (0.8-2.5 μm wavelength) can excite overtone or harmonic vibrations. The midinfrared, approximately 4000-400 cm −1 (2.5-25 μm) may be used to study the fundamental vibrations and associated rotational-vibrational structure. The far-infrared, approximately 400-10 cm −1 (25-1000 μm), lying adjacent to the microwave region, has low energy and may be used for rotational spectroscopy. The names and classifications of these sub regions are conventional, and are only loosely based on the relative molecular or electromagnetic properties.
Infrared (IR) spectroscopy is one of the most common spectroscopic techniques used by organic and inorganic chemists. Simply, it is the absorption measurement of different IR frequencies by a sample positioned in the path of an IR beam. The main goal of IR spectroscopic analysis is to determine the chemical functional groups in the sample. Different functional groups absorb characteristic frequencies of IR radiation. Using various sampling accessories, IR spectrophotometers can accept a wide range of sample types such as gases, liquids, and solids. Thus, IR spectroscopy is an important and popular tool for structural elucidation and compound identification.
It is useful to divide the infra red region into three sections; near, mid and far infra red; Region Wavelength range (mm) Wave-number range (cm -1 ) Near 7.78-2.5 12800-4000 Middle 2. 5-50  4000-200  Far  50-1000  200-10 Computational chemistry may be defined as the application of mathematical and theoretical principles to the solution of chemical problems. Molecular modeling, a subset of computational chemistry, concentration on predicting the behavior of individual molecules within a chemical system. The most accurate molecular models use an initio or (first principles) electronic structure methods, based up on the principles of quantum mechanics, and generally vary computer-intensive. However, due to advances in computer storage capacity and processor performance, molecular modeling has been a rapidly evolving and expanding field, to the point that it is now possible to solve relevant problems in an acceptable amount of time. Electronic structure calculations provide useful estimates of the energetic properties of chemical systems, including molecular structures, spectroscopic features and probable reaction pathways.
II. IR Spectral Study Related To Schiff Bases
A Schiff base, named after Hugo Schiff, is a compound with a functional group that contains a carbonnitrogen double bond with the nitrogen atom connected to an aryl or alkyl group, not hydrogen. Schiff bases in a broad sense have the general formula R 1 R 2 C=NR 3 , where R is an organic side chain. In this definition, Schiff base is synonymous with azomethine. Some restrict the term to the secondary aldimines (azomethines where the carbon is connected to a hydrogen atom), thus with the general formula RCH=NR'.
Raafal et.al have been reported the IR spectra of Schiff Bases derived from 2-Amino-3 Hydroxypyridine and 2-Amino-3 Hydroxypyridine in organic solvent of different polarities and disscissed the result by some molecular orbital calculation using the ASED-MO Theory for Schiff bases(1). A.Kulandaismy et.al have been prepared low molecular weight low symmetric complex of blue copper protein and characterized by H-NMR, IR, EPR Spectral study and indicated that the ligand act as monovalent tridentate chelating agent (2) . A. Nagajothi et.al have been synthesized tetra-dentate CO(II) Schiff base complexes add predict octahedral geometry for all complexes and the metal complexes have been screened for their antibacterial and antifungal activity(3). S Priyarega et.al have been Synthesized six different ruthenium(III) complexes of Schiff bases characterized by infrared, electronic, electron paramagnetic resonance spectroscopy .Spectroscopic investigation reveals coordination of Schiff base ligand through ONO/ONS donor atoms and octahedral geometry around ruthenium metal (4) .
Iran Sheikhshoaie were synthesized multifunctional Schiff base ligands :
]phenol L4 These Schiff base compounds have been characterized by C, H, N elemental analysis, FT-IR, UV-Vis, and 1H NMR spectroscopy (5) .
Beata Cristovao has been synthesized mononuclear copper(II) and nickel(II) complexes as microcrystalline powders and characterized by IR spectroscopy The magnetic susceptibility of the Cu(II) complexes changed with temperature according to the Curie-Weiss law. The magnetic moment values do not change with lowering the temperature(6). Jimmy S. Hwang have been Synthesiszed and EPR characterization of a vanadyl complex salicylaldehyde Schiff base in methylene chloride. The magnetic parameters for this system are determined from computer simulation. A good correlation is found between g| and A| of the system studied when compared with other model compounds of vanadyl complexes (7) . A.S.P. Azzouz eight Schiff bases , derived for salicylaldehyde and o-methoxybenzaldehyde with aromatic amines. The presence of hydrogen bondings in imines , are identified by using UV and IR spectra. The study led to a conclusion that imines under investigation , are exist as an equilibrium mixtures of enol and keto forms in 1,2-dichloro ethane (8) .
Adnan dib synthesized schiff bases derived from acetylacetone and characterized by IR, 1 H NMR , 13 C NMR and element analysis. Hyper Chem-6 program has been used to predict structural geometries of compounds in gas phase. The heat of formation (ΔHf º) and binding energy (ΔEb) at 298 ºK for the free ligand was calculated by PM3 method(9-10).
A. M. Hamil synthesized a new Schiff base 2-[2-(E)-(2-hydroxyphenyl)ethylidene]aminoethyl) ethanimidoyl]phen was via the reaction of 2-hydroxyacetophenone with ethylene-diamine and investigated by CHN elemental analyses, infrared, proton nuclear magnetic resonance, ultraviolet and mass spectroscopy(11). Salem Et. Ashoor synthesized Schiff bases complexes and characterized using elemental study IR and UV spectroscopy. Electric conductivity also did prove to be useful use for conductively of these complexes via using Ohm`s equation also optimization of these complexes were tested by using Hyper-Chem. release 7.5 for simulation the complexes were shown the total energy of them. These complexes were tested in antibacterial studies (12) .
Mendu Padmaja synthesized a series of Cu(II) , Ni(II) , Co(II) , Mn(II) and Zn(II) complex. The nature of bonding and geometry of the transition metal complexes as well as ligand L have been deduced from elemental analysis, FT-IR, UV-Vis, 1 HNMR, 13 CNMR. The biological activity of the ligand and its complex. and found that the metal chelates are more active than the free schiff base ligand (13) . S. Ali Beyramabadia synthesized three N,N_-dipyridoxyl Schiff bases and characterized by IR, 1 H NMR, mass spectrometry. The theoretical results and experimental evidence confirms suitability of the optimized geometries for the synthesized Schiff bases (14) . A. Nagajothi et.al have been derived Fe(III) complexes from Schiff base ligands. The complexes were characterized by elemental analyses, molar conductance, magnetic susceptibility, IR, UVVis spectral data.The possible geometries of metal complex were evaluated using 3D molecular modelling picture. The metal complexes have been screened for their antibacterial and antifungal activity (15) . A. Nagajothi et.al have been synthesized Tetradentate N2O2 type complexes of Co(II). The complexes were characterized by elemental analyses, molar conductance, magnetic susceptibility, IR, UV-Vis spectral data, From the spectral datas an octahedral geometry has been proposed for all the complexes and have been screened for their antibacterial and antifungal activity (16 Taghreed H. Al-Noor, synthesized and characterized the tridentate Schiff base containing (N and O) as donor atoms type (ONO). Products were found to be solid crystalline complexes. The magnetic moment coupled with the electronic spectra suggested an octahedral geometry for all the complexes (36). Najia A. El-hassy1 et.al have been synthesized Schiff base of salicylaldehyde and 2-aminobenzothiazol and its chelates with TiO(IV), Cr(III) and Fe(III) ions were investigated by IR spectroscopy. On basis of these studies, it is proposed that the geometry of the chelates is an octahedral (37) . Didarul A. et.al have been prepared Several new dioxouranium(VI) complexes of Schiff bases and characterized on the basis of their elemental analyses, IR and electronic absorption spectra.The results suggest that each Schiff base is a bivalent anion with tridentate ONS donors from the phenolic oxygen, azomethine nitrogen and thiophenolic sulfur. and a six-coordinate dimeric structure has been proposed for the complexes (38) .
Guo-Bi Li et.al have been performed Efficient synthesis and characterization of the low dimensional heteronuclear complexes with a N 2 O 2 -donor Schiff base ligand (39) . P Viswanathamurthi et.al have been synthesized Ru(II) complexes containing bidentate Schiff bases and triphenylphosphine or triphenylarsine The products were characterized by analytical, IR, electronic and 1 H-NMR spectral studies and proposed an octahedral geometry (40) . Ahmad Fauzi Abu Bakar et.al have been synthesized two ligands and eight complexes by reacting 1,8-diaminonapthelene with aldehyde/ketone derivatives in 1:2 ratio for ligand formation and 1:1 ratio for complex formations. The compounds are characterized through CH IR spectroscopy, 1 H NMR spectroscopy, melting point and magnetic susceptibility determination. The neurotoxicity of compounds is evaluated using neuroblastoma SH-SY5Y cell lines and it was indicate the cells were non-toxic either for ligands and complexes after 24 hours exposure (41) . TAO WU,et.al were asymmetrically synthesized Novel copper(II) coordination compounds with chiral macrocyclic imine ligands derived from R-/S-camphor and characterized with the aid of chiroptical spectroscopies. The complex formation was evidenced by spectral shifts of the characteristic bands in the CD and VCD spectra (45) . Carlos Kubli-Garfias perform an analysis of the photo-isomerization of the protonated Schiff base of retinal from 11-cis to 11-trans rotating the C 10 -C 11 =C 12 -C 13 dihedral angle from 0° (cis) to -180° (trans). and find that the retinal molecule shows the lowest rotational barrier (0.22 eV) when its charge state is zero as compared to the barrier for the protonated molecule which is ∼0.89 eV (46) . Selen Bilge et.al have been studied the UV-vis spectra of the Schiff bases in organic solvents of different polarity, acidic and basic media and found useful in understanding of tautomeric equilibria. The molecular structure of these compound has been determined crystallographically, and observed that the compound is in the form of phenol-imine, defined by the strong intramolecular hydrogen bonds (47) . Emadeddin Tajkhorshid et.al were studied the planarity of the polyene chain of the retinal chromophore in bacteriorhodopsin is using molecular dynamics simulation techniques and applying different force-field parameters and starting crystal structures (48) .
S. Arunachalam et.al have been synthesized stable Ru(II) carbonyl complexes The new complexes were characterized by elemental analysis, Mass spectra, IR, UV-Vis and 1 H, 13 C and 31 P -NMR spectral data. The redox property of the complexes were studied by cyclic voltammetric technique. An octahedral geometry has been assigned tentatively for all the complexes These complexes were also subjected to study their biocidal activity. DNA (Herring Sperm) binding behaviour of the complex has been studied by electronic spectra, cyclic voltammetric, differential pulse voltametric, circular dichorism and gel electrophoresis technique (49) .
Singh Rajeev has been subjected S-2-picolyl-β-N-(2-acetylpyrrole) dithiocarbazate Schiff base to theoretical studies by using Semi-empirical AM1 and PM3 quantum chemical methods. The molecular geometry, vibration frequencies, HOMO-LUMO energy gap, molecular hardness (η), ionization energy (IE), electron affinity (EA), total energy and dipole moment were analyzed. A good correlation has been observed between experimental and calculated values for vibration modes (50) .
The optimized structural parameters (bond lengths and bond angles) of S-2-picolyl-β-N-(2-acetylpyrrole) dithiocarbazate have been obtained by semi empirical AM1 and PM3 methods shown in fig.1 . Comparison for the calculated bond lengths and angles for the S-benzyldithiocarbazate with those of experimentally available x-ray8 diffraction data are listed in the table 1& 2 respectively. The calculated bond lengths are in good agreement with experimental values. For bond length, the correlation coefficient obtained for AM1 and PM3 are 0.958 and 0.966 respectively. It is evident that PM3 method gives most satisfactory correlation (CC=0.966) between experimental and calculated bond lengths. In the case of bond angle, correlation coefficients are 0.506 and 0.474 for AM1 and PM3 methods respectively. For bond angles none of the methods produce excellent correlation but out the two methods AM1 method gives slightly better results than PM3 methods (correlation coefficients, cc=0.506). The graph between experimental versus calculated bond length and bond angle are given in figure-2 
III. IR Spectral Study Related To Pyrazolones
Pyrazolone, a five-membered-ring lactam, is a derivative of pyrazole that has an additional keto (=O) group. It has a molecular formula of C 3 H 4 N 2 O.
Jianping Hu synthesized five novel pyrazolone derivatives containing a furoyl group and characterized by elemental analysis, IR, 1 H NMR spectra. Photo-isomerization properties have been studied by UV-vis and fluorescence spectra. Based on theoretical calculation and crystal structural analysis, the compounds undergo photoisomerization from the enol form to the keto form(52). Alok K. Pareek et.al have been synthesized N1-(2, 5-dichloro benzoyl)-3-methyl-4-(substituted phenyl hydrazono)-5-pyrazolone derivatives. The structural assignment are based on their melting point, colour, elemental analysis, spectral data (IR) and chemical properties (53) .
Angela Antochi synthesized 1-[2'-(theophyllin-7-yl)sulfonyl-4-chlor-phenoxyacetyl]-3-methyl -5-pyrazolone starting from 4-chlor-2-(theophyllin-7'-yl)sulfonyl-phenoxyacetyl hydrazide. To establish the reaction conditions it was used a planned factorial experiment of 2nd order (54) .
Kishor Arora and Veena Nathani were performed Quantitative Structure Activity Relationship (QSAR) studies on selected pyrazolone compounds as antimicrobial agent. The compounds has been established on the basis of analytical methods and advanced spectroscopic techniques. Three compounds viz. 4-Amino antipyrine thiosemicarbazone (C-8), 1-(2-Chloro-5-sulfophenyl)-3-methyl-5-pyrazolone (C-9) and 1-(4-Sulfoamido phenyl)-3-methyl-5-pyrazolone (C-10) recorded significant antifungal activity against Macrophomina phaseolina (55) .
Krishna Naik synthesized a series of new {4-[3-Methyl-5-oxo-4-(4|-substituted phenyl hydrazono)-4,5-dihydro-pyrazol-1-yl]-phenoxy}-acetic acid (2-oxo-1-piperidine-1--ylmethyl-1,2-dihydro-indol-3-ylidene)-hydrazides by the Mannich reaction & were characterized by elemental analysis, IR, 1 H NMR and mass spectral data. Electrochemical behavior of these compounds were studied by two techniques namely polarography and cyclic voltammetry (56) .
N. P. Moorjani were synthesized a series of tridentate pyrazolone-based Schiff bases by the interaction of 4-acyl/aroyl pyrazolones with 2-Amino Phenol in an ethanolic medium. All of these ligands were characterized on the basis of elemental analysis, infrared (IR) and 1 H-NMR data.Copper Schiff-base complexes [Cu 2 I 2 ] have been prepared by the interaction of the aqueous solution of copper acetate monohydrate with hot ethanolic solution of the appropriate ligand. The resulting complexes have been characterized by elemental analysis, IR and electronic spectral studies. Suitable square planar structure is proposed for these complexes. (57) Rajeev Verma et.al synthesized a series of 4-arylidene-3-methyl-1-phenyl-5-pyrazolone derivative by reacting various substituted aromatic aldehydes with 3-methyl-1-phenyl-5-pyrazolone through Knoevenagel condensation by conventional as well as by exposure to microwave irradiations. Structures of all new synthesized compounds were characterized on the basis of spectral data (58) . Kishor Arora and veena nathani were evaluated some novel synthetic pyrazolone compounds for their in-vitro antimicrobial activity viz. antifungal activity against Gibberella fujikuroi. The compounds were characterized by elemental and spectral analysis. Quantitative Structure Activity Relationship (QSAR) studies were applied to find correlation between different calculated molecular descriptors of the synthesized compounds and biological activity (59 2 ] (where L = 1-Phenyl-3-methyl-4-benzoyl-5-pyrazolone (PMBP). The complexes were characterized by elemental analysis, IR and electronic spectroscopy, magnetic measurements at room temperature and thermogravimetric analysis. The structures of all the three complexes were determined by single crystal X-ray diffraction studies (60) 1 H NMR spectra. The photochromic properties of the compound were studied using time-dependent fluorescence emission spectra (65) . Lang Liu et.al have been synthesized a new organic photochromic compound containing pyrazolone-ring photochromic functional unit: 1-phenyl-3-methyl-4-benzoylpyrazole-5-one methyl thioesmicarbazone (1A), and some analogous non-photochromic derivatives and characterized by elemental analyses, MS, IR spectra, 1 H NMR spectra (66) . Bang-hua Peng et.al performed analysis of the time-dependent UV-vis reflection spectra of the compound 1-phenyl-3-methyl-4-(4-methylbenzal)-5-pyrazolone 4-ethylthiosemicarbazone (PM4MBP-ETSC) undergoes a solid-state photochromism. The reaction rate constant was studied by the first-order kinetics curves. X-ray single crystal structural analysis shows that the pyrazolonering stabilizes in the keto form(67).
Alok K. Pareek et.al were synthesized some of the pyrazolones and pyrazoles bearing different functional groups, substituted pyrazolones by the condensation reaction of newly synthesized substituted thiosemicarbazide with substituted ethyl aceto hydrazone in the presence of glacial acetic acid as a catalyst The constitution of the newly synthesized substituted pyrazolones and substituted pyrazoles are characterized by their physical properties, elemental analysis, spectral studies like IR (68). Shilpi Gupta et.al synthesized some novel pyrazolinones by the condensation of aryl hydrazones of ethyl aceto acetate with N-(2-chloro-4-nitro) phenyl malonamic acid hydrazide by conventional as well as microwave induced synthesis. All the compounds were characterized on the basis of I.R. spectra and elemental analysis (69) . Lang Liu and Dianzeng Jia have been prepared 1-Phenyl-3-methyl-4-benzoylpyrazole-5-one semicarbazone and its complexes have been prepared and characterized on the basis of elemental analyses, IR spectra, 1 H NMR spectra, mass spectra, molar conductivity, thermal analyses and X-ray powder diffraction(70).
Bharat Kumar et.al have been deals with the synthesis of some bromo-benzothiazolopyrazolines from substituted pyrazolines. The synthesized bromo benzothiazolopyrazolines were characterized by elemental analyses, IR, NMR and mass spectra. The fragmentation pattern of one of the compound has also been suggested(71). Abdullah M. Asiri et.al have been prepared new chromophores of the Donor-conjugated-acceptor types containing 4-N,N-dimethylaminobenzene as the donor-conjugated group with different types of acceptors. The electronic spectra were investigated in ethanol and acetonitrile to assess the effect of solvatochromic properties of these new dyes. The relative strength of the acceptor in producing large bathochromic shift was illustrated. Tricyanovinyl is the best acceptor used in this study to produce a larger bathochromic shift of the visible absorption, where as the least acceptor used is diethyl malonate (72) . Bang-hua Peng studied the crystal structure of the compound 1-phenyl-3-methyl-4-benzal-5-pyrazolone 4-ethyl thiosemicarbazone (PMBP-ETSC), as determined by X-ray analysis, shows that the pyrazolone moiety stabilizes in the keto form and the molecule is found to be in three dimensional arrangement in the unit cell linked by intermolecular hydrogen bonds. The important bands in IR spectra, as well as the main signals of the 1 H NMR spectra are assigned (73) . Juanjuan Lu. Et.al studied fluorescence properties of four 4-acyl pyrazolone derivatives N-(1,3-diphenyl-4-propylene-5-pyrazolone)-salicylidene hydrazone (1),1,3-diphenyl-4-ethylene-5-pyrazolone)-salicylidene hydrazone (2), 1,3-diphenyl-4-benzylidene-5-pyrazolone)-salicylidenehydrazone(3) 1,3-diphenyl-4-phenylethylene-5-pyrazolone)-salicylidene hydrazone (4), and their Zn (II) complex were studied at room temperature. It was revealed that these compounds show different fluorescence properties both in the solid state and in solution. Density functional theory (DFT) calculations on ligands 1-4 were also performed to further understand their emission properties (74) (2) as colored products with high yields. These new products were characterized by UVvisible, FT-IR and 1 H NMR spectroscopic techniques and elemental analysis (79). Kishor Arora et.al have been studied the vibration modes of some pyrazolone compounds ,experimentally and theoretically using Semi-empirical AM1 and PM3 methods. Apart from giving the comparison of the significant part of the spectra, the statistical correlation was also calculated for the theoretical spectra and methods to establish the use of these methods as alternative and supportive tool in analytical chemistry. Vibration modes for the compounds under study show a perfect correlation between theoretically and experimentally observed values (80) .
In this paper they wish to report the vibration modes analysis of some selected pyrazolone compounds using AM1 and PM3 methods and their comparison with their real spectra. Compounds taken for the studies here are (i) Methyl phenyl -5-pyrazolone (MPP); (ii) Antipyrine (Antipy); (iii) 4-Amino antipyrine (4-Amantipy); (iv) Amino pyrine (Ampy) and (v) 4-Nitrosoantipyrine ( 4-Nitantipy).
Computational details:-The AM1 and PM3 methods in MOPAC package were used to calculate the bond lengths, bond angles, heat of formations, core-core repulsion energies, ionization potentials etc.. The calculations for vibration modes of the pyrazolone compounds under study were also done using same package. Structures of the compounds were drawn on the PCMODEL package of Serena software and then were optimized which were then used as input to MOPAC . All these calculations were done on the Pentium -III machine with configuration: P-III/866Mhz/20GB/52X/SCROLL MOUSE/ 56 KBPS.
The computed heat of formation, total energy, electronic energy, core-core repulsion energy, ionization potential and other computed results are of theoretical interest. The computed vibration modes along with their experimental values are given in the tables 7 & 8. It has also been tried to match the computed spectral peaks with their experimental values.
Correlation coefficient between computed and experimental vibration modes for the different pyrazolone compounds under study using AM1 and PM3 methods respectively are computed and are given here: 
IV.
ConclusionThis is clear from this discussion given in this review article that workers are using software for simulation of spectra and spectral studies. Whether in semi-empirical ,Abinitio or by DFT methods. And these are proved to be important tools for this purpose and spectral analysis of organic compounds.
In conclusion, This can be mentioned that enormous possibilities are there for scientists to work in this and related field. 
